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ABSTRACT
This thesis deals with durability assessment application of quality control in our 
production of card holder. The objective of this thesis is to let l know what is the exactly 
feature when production of card holder are made. The thesis describes the finite element 
analysis techniques to predict the fatigue life and identify the critical locations of the 
production. For material, using ABS that differ in other polypherine that also one of 
material that suitable to run this production. The 3D design of card holder was design by 
using Solid Work software. The strategy of calibration for specific measurement was 
established. After planning was organized, time to run Injection Molding to produce 
sample of card holder continuously in 3 phase, Injection Speed, Injection Pressure and 
Holding pressure. From the results, it is observed that the analysis using SPC tools mean 
process of production very incapable. By that, all factor and analysis were creating to 
remove all failure of process production. 
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ABSTRAK
Tesis ini membentangkan penyelidikan menggunakan penjagaan factor quality dalam 
pengeluaran ‘card holder’. Objectif bagi tesis ini ialah untuk member kita semua tahu 
bahawanya process yang sedia ada didalam masa kita melakukan process pengeluaran 
product ‘card holder’mempunyai banyak masalah. Material yang digunakan di dalam 
tesis ini ialah ABS berbanding dengan polypherene yang merupakan salah satu material 
yang dugunakan untuk menjalankan product ini. Lukisan 3 dimensi bagi ‘card holder’
telah pun direka menggunakan perisian Solid Work. Selepas rancangan projek di bina, 
tiba masanya untuk menjalan machine, Injection Molding untuk mengeluarkan produk, 
‘card holder’ yang dijalankan didalam bentuk yang bertukar secara berterusan. Tiga 
bahagian tersebut ialah Injection Speed, Injection Pressure dan Holding pressure.
Melalui data yang diambil, analisis dijalankan dengan menggunakan SPC  dan keputusan 
menunjukkan process bagi pegeluaran di dalam keruan. Untuk itu beberapa langkah telah 
dilakukan untuk mengesan sebarang kebarangkalian kecacatan pengeluran ‘card holder’ 
tersebut berlaku.
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CHAPTER 1
INTRODUCTION
2.1 Project Background
SPC stands for Statistical Process Control, it is the set of operational and managerial 
activities that a company uses to ensure that the quality characteristics of a product are at 
the required level.
History of Quality Control
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Why study history of quality control is to understand and foresee trends and future from 
the past and also companies may still be working with concepts from the past.
Quality really became and issue during the Industrial revolution (19th century). 
Inspection-oriented quality was adopted in the emerging factories (usually through 
inspection department), F.W. Taylor research on quality and management in the 1890’s. 
History: World War II
Increase of production during World War II caused expansion of quality control activities 
in both the U.S.A and Britain. Statistical techniques were so effective that they were 
classified as military secrets during World War II!. After World War II, the U.S.A only 
had major production facility left. Lack of competition and enormous post-war demand 
caused disinterest in quality control.
2.1.1 The Aims of this project. 
The aims of this project are to make all realize what the quality of processing card holder 
in our production of card holder. By this the end of this project the quality of processing 
will known. 
2.2 Objectives
Objective of this project is Statistical control study using SPC method to improve 
card holder production. This means, each step of process before this was added with a 
lot of loss of action. Based on this quality control application, this SPC tools not only can 
reduced the entire problem but also increase marketing productivity at the same time.
2.3 Problem Statement
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Before this injection molding process were manage in random control of parameter 
that will create any disadvantages. So by 7qc tools application we can tolerate the 
process machine that will cover up loss of raw material that will benefit us in low cost 
of production.
The perfect parameter will be developing to establish in producing high quality of 
accuracy and productivity machine. 
By SPC tools hoping that process injection molding can decrease the downtime of 
machine and also can reduce maintenance cost. 
2.4 Scope Of the Project
In order to achieve the project objective, the following scopes are 
identified:
a) Identify the injection moulding parameters related to name card 
holder production
b) Produce sample of name card holder using injection moulding 
process.
c) Identify defect occurs in name card holder.
d) Analyze each quality control tool for name card holder production. 
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CHAPTER 2.0
INTRODUCTION
2.1 INTRODUCTION
This chapter is discussing on some literature that give information about quality control 
and show how the concepts of quality control apply in manufacturing industry. 
Furthermore, some literature review that related with Diploma Level Study.
2.2 DEFINITION OF STATISTICAL CONTROL, SPC
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SPC stands for Statistical Process Control, it does not refer to a particular technique, 
algorithm or procedure. SPC is an optimization philosophy concerned with 
continuous process improvements, using a collection of (statiscal) tools for data and 
process analysis, making inferences about process behavior and also decision 
making. Furthermore SPC is a key competed of Total Quality initiatives.
Ultimately, SPC seeks to maximize profit by:
a. Improving product quality
b. Improving productivity
c. Streaming process
d. Reducing wastage
e. Reducing emissions
f. Improving customer service
2.5 TOOLS USED TOOLS IN SPC 
a. Commonly used tools in SPC include 
2.1.1 Flow charts 
2.1.2 Run charts 
2.1.3 Pareto charts and analysis 
2.1.4 Cause-and-effect diagrams 
2.1.5 Frequency histograms 
2.1.6 Control charts 
2.1.7 Process capability studies 
2.1.8 Acceptance sampling plans 
2.1.9 Scatter diagrams 
b. Each tool is simple to implement 
c. These tools are usually used to complement each other, rather than employed as 
stand-alone techniques
2.3.1 Flow charts 
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Flow charts have no statistical basis and are very excellent visualization tools because 
Flow charts show the progress of work and the flow of material or information through a 
sequence of operations. Flow charts are useful in an initial process analysis it should be 
complemented by process flow sheets or process flow diagrams (more detailed) if 
available. Everyone involved in the project should draw a flow chart of the process being 
studied so as to reveal the different perceptions of how the process operates.
                      Figure 2.1.1: Example of Flow Chart
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2.3.2 Run charts 
Run charts are simply plots of process characteristics against time or in 
chronological sequence. They do not have statistical basis, but are useful in 
revealing trends and relationships between variables.
Figure 2.1.2: Run Chart with two responses
Run charts can be used to study relationships between variables. For example, 
in the above chart, the relationship between the 2 variables is difficult to 
discern. To facilitate this, appropriate scalings for the plots should be chosen. 
If each plotted variable has its own y-axis scale, the above run chart then 
becomes, 
Run chart for two variables with independent y-axis scales
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Figure 2.1.3: Run Chart with Independent y-axis Scales
Now, the relationship between the two becomes much clearer. Obviously this 
method will fail when there are more than two variables. However, if the 
variables are standardized before plotting, only a single common axis is 
necessary, and the results are just as clear as the previous.
Figure 2.1.4: Run chart for two standardized variables
2.3.3 Pareto charts and analysis
Pareto Principle
The Pareto Principle states that: 
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"Not all of the causes of a particular phenomenon occur with the same 
frequency or with the same impact"
Such characteristics can be highlighted using Pareto Charts 
Pareto charts and analysis
Pareto charts show the most frequently occurring factors and analysis of Pareto 
charts help to make best use of limited resources by targeting the most important 
problems to tackle. 
For example, when products may suffer from different defects, but the defects occur at 
different frequency and only a few account for most of the defects present in different 
defects incur different costs. 
So a product line may experience a range of defects (A, B, C ... J). Plotting the 
percentage contribute each type to total number of faults, gives the bar-plots in the 
following diagram. Next if, each of these contributions are sequentially summed, a 
cumulative line plot is obtained. These two plots together make up the Pareto Chart.
Figure 2.1.5: Example of Pareto Chart
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From the information on the chart, the manufacturer could for example, 
concentrate on reducing defects A, B and C since they make up 75% of all 
defects focus on eliminating defect E, if defect E causes 40% of monetary 
loss.
2.3.4 Cause-and-effect diagrams 
Cause-and-effect diagrams are also called Ishikawa diagrams (Dr. Kaoru 
Ishikawa, 1943) and fishbone diagrams. Cause-and -effect diagrams do not have a 
statistical basis, but are excellent aids for problem solving and trouble-shooting.
      This step also can reveal important relationships among various variables and     
      Possible causes provide additional insight into process behavior.
Adapted from Pitt (1994)
Figure 2.1.6: Example of a Cause-and-effect diagram
2.3.5 Frequency histograms 
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The frequency histogram is a very effective graphical and easily interpreted 
method for summarizing data. The frequency histogram is a fundamental 
statistical tool of SPC. It provides information about: 
 the average (mean) of the data 
 the variation present in the data 
 the pattern of variation 
 whether the process is within specifications
Figure 2.1.7: Example frequency histogram
Drawing Frequency Histograms
In drawing frequency histograms, bear in mind the following rules: 
 Intervals should be equally spaced 
 Select intervals to have convenient values 
 Number of intervals is usually between 6 to 20 
 Small amounts of data require fewer intervals 
 10 intervals is sufficient for 50 to 200 readings
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Figure 2.1.8: Histogram
2.3.6 Control charts 
SPC Tools - Control charts 
Processes that are not in a state of statistical control by control chart it shows 
excessive variations and also exhibit variations that change with time. A process in a state 
of statistical control is said to be statistically stable. Control charts are used to detect 
whether a process is statistically stable. Control charts differentiate between variations 
because that is normally expected of the process due chance or common causes. That 
change over time due to assignable or special causes
Control charts: common cause variations 
Variations due to common causes have small effect on the process that are 
inherent to the process because of the nature of the system, the way the system is 
managed, the way the process is organised and operated, can only be removed by making 
modifications to the process changing the process are the responsibility of higher 
management.
